Abstract. We present predictions for the four-leptonic decays of B − -mesons with three light charged leptons and one neutrino in the final states. We obtain the branching ratio for
Introduction
The investigation of rare four leptonic decays of the B-mesons provides an important test of the Standard Model (SM) and its possible extensions in the high order of the perturbation theory. The branching ratios of these decays are sufficiently sensitive to the contribution of the "New Physics". Therefore it is very important to precisely predict different characteristics of the B-mesons decays. Four-lepton B-decays are investigated at the LHCb, CMS and ATLAS experiments at LHC. By now, only upper limits on the branching ratios for the decays B d,s → µ + µ − µ + µ − were obtained at the LHCb [1, 2] .
Total Hamiltonian for the decays B − → + − −ν
The total Hamiltonian for four-leptonic decays B − → + − −ν in the Standard Model is given by following expression:
The Hamiltonian relevant for the transition of interest b → uW − → u −ν has the form
with G F the Fermi constant, V ub the CKM-matrix element, and γ 5 defined as γ
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The electromagnetic Hamiltonian is given by
where e = |e| > 0 is the elementary charge, e 2 = 4πα em , α em ≈ 1/137 the fine structure constant, Q f the charge of a fermion with flavour f in units of elementary charge.
The Hamiltonian describing the Vector Meson Dominance model has the form
M V -is the mass of corresponding vector meson,V µ (x) -is the vector meson field. The absolute value of the VMD-constant f V is obtained from
It is assumed that VMD-constants f V for ρ and ω mesons are real and positive.
The
e amplitude of the decay
The amplitude of the decays
involves several different contributions. Firstly, it is the photon emission from the valence u-quark of the B − -meson; the corresponding diagram is given in Fig. 1 . In this case we described the photon emissions via VMD includes the intermediate ρ 0 (770) and ω(782) mesons. The amplitude corresponding to the diagram of Fig. 1 can be parametrized as follows
where M 2i and Γ 2i -are the mass and the full width of the intermediated vector meson that contains uū-pair, 
This singularity was excluded from the kinematic region which was taken into account in the transition form factors B → ρ and B → ω parameterization.
Before calculating the decay rate, it is useful to estimate the contribution of all diagrams. The contribution of the diagram Fig. 1 can be estimated roughly considering the conrtibution of ρ 0 (770) and ω(782) intermediate mesons:
An alternative way to estimate of the contribution from the diagram Fig. 1 is to represent
e decay as a chain of processes
e . The branching ratio of B − → e −ν e can be written as
Using the previous formula, the branching ratio for decay
e is given by
where the helicity suppression is reduced by emission of photon from light quark of B − -meson. meson. This pole is far beyond the kinematical decay region. Contribution of the Υ(1S ) -meson was included in the parametrization of transition form factor [3] [4] [5] . Therefore the part of the amplitude corresponding to the diagram of Fig. 2 can be presented as
Let us note that the diagram of Fig. 2 is suppressed compared to the diagram of Fig. 1 by the suppression factor λ/m b , where λ ≈ 0.5 GeV and m b is the b-quark mass. The diagram Fig. 3 corresponds to Bremsstrahlung. This diagram contains the pole from photon propagator at q 2 -variable and it is significant only at small q 2 -region. Therefore, contribution of the Fig. 1 is most significant, but the other diagrams are important and have to be taken into account.
Calculation of the matrix elements for the decays B
Contribution to the amplitude of the decay Fig. 1 one can calculate using the VMD model. We set m = m = 0 and use the expression for the total Hamiltonian (1). For the matrix element we find
Taking into account the equation of motion of the lepton fields for F (i) µν (q, k) we find 
and for Fig. 3 we obtained the amplitude
5 Numerical results for the branching ratio and differential distributions of
After the calculation of the square of the matrix elemant and integration over the variables 
Let us mention that all leptons are taken massless in the calculations of the matrix element. However, the integration over q 2 -variable startes from double muon mass in order to avoid the singularity related to the photon propagator. Thus the integration over x 12 started from the point 
Numerically
It means that the measurements of branching ratios for the decays 
Conclusion
We predicted the branching ratios of the decays 
